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A. . .START 

ST-1...THE CURRENT SHUTTER SPEED OF THE ELECTRONIC SHUTTER. THE CURRENT 

F -VALUE OF THE LENS DIAPHRAGM, AND THE CURRENT INTEGRATED VALUES R. G AND 
B OF THE READ, GREEN AND BLUE SIGNALS ARE MEASURED. AND THE AE ESTABLISHED 
AFTER THE MEASUREMENT IS FIXED. 

ST-2..THE AGC GAIN IS FIXED. THE SHUTTER SPEED IS MULTIPLIED BY 1/2. THE F-VALUE IS 
REDUCED BY ONE THE AE IS FIXED. THE INTEGRATED VALUES R', G* AND B* OF THE 
READ. GREEN AND BLUE SIGNALS AT THIS MOMENT ARE MEASURED. 

ST-3...THE EQUATION 1ft) IS USED TO CALCULATE THE SMEAR AMOUNT (X). BASED ON THE 
INTEGRATED VALUES R, G. B, R", G* AND B' OF THE READ. GREEN AND BLUE SIGNALS. 

D...END 

B. .. SHUTTER SPEED: 1/500 SEC 

F-VALUE: 5.6 
SMEAR X- 

C. .. SHUTTER SPEED 1/250 SEC 

F-VALUE: 8.0 
SMEAR 2X 



(57) Abstract: In an imaging device control system of an 
electronic shutter/lens diaphragm/automatic gain control, 
an automatic exposure adjustment control is realized, 
without influence of smear, by precisely calculating the 
smear amount even in a case of occurrence of a weak 
smear that has not reached a saturation level, without 
taking any measures to variation of dark current of a 
vertical OP, behavior of dark noise, and defect pixels 
of the vertical OP. When a smear is detected, a first 
electronic shutter speed and a first lens diaphragm value 
are measured, and first color information integrated values 
of red, green and blue are measured in the respective 
predetermined colorimetric areas of the effective pixel 
range of imaging means. The electronic shutter speed is 
delayed by a predetermined amount so as to obtain the 
same exposure amount as of the first electronic shutter 
speed and first lens diaphragm value. The lens diaphragm 
is contracted in accordance with the predetermined 
amount Then, second color information integrated values 
of red, green and blue are measured in the colorimetric 
areas, and the smear amount is calculated from the color 
information integrated values of red, green and blue. 
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&Lfc . WC8 <D&,fr b , mi 0 (Dt£.(D X $ T *x <DmM<Dj±Jr £r 
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15 [ft 1 3 ] 
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20 -G-x/2 + x 2 /2 
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x / 2 

B ' •x + G-x/2-B«x/2-G / • x = B ' • G — B • 
G' 

25 x • ( B ' +G/2-B/2 - G ' ) =B' • G - B • G ' 

/. x = ( B ' •G-B-G / )/(B / +G/2-B/2- 
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20 (1) ^ ^ Ti^BfSffi^TI^^ 5 t 

(2) V^XIR 0 «[35S % /hJR «9 tf?^ 3r£ C 5 Efflf* t> 

( 3 ) flt ^ ^ y 9 <0 is *t v 9 * tf 1 — K a* N ^o-i/^ry^t 

25 5„ £fc. rtif)©^#i^ fcS^f3fe©^#«rji*P"f*S £ t t> RT 
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n mm & m * v ^ h 9 > * ffi m & mm,-? & - 1 <d x* % z 7 s 
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^*^3S< *©#;£«-, ±ib v vx«s «3 mmfe/uw^&fc 

^ N Jfc&tMEl*©# 2 ©fett#«#te&ffl£i-*# 2 ©&*#« 

JbSBffc l Rt*» 2 ©&tt#fc#teag£^SM£ J; 5±1B#, 

28 



WO 03/105467 




PCT/JP03/07285 



5 x, 

* 5: r s ^ ffl ^wl m j: o -c n m z tt 7s % t.m. & m u 51 -c s m 

/V * ^ /V # 7< 711, 

8. ff:£ca^ffifg2^{;Lie*c<ae^;^#^T^ttl;i:fcV^. 
*^7lf, 

»i)tif i » * i7 >r h/^y^iii«)aMi^> -fc fa 
25 *mm° 

29 



WO 03/105467 



PCT/JP03/0728S 



M <0 * * "C . JiiB«^V^s>*tf>S^i' J ('$'**fc 0 - K £ Ff 5t S 
K:3B< tS 4: -toa-aft*. JbfB 9 #[Sg^/ft!I«I^ 

11. m&vmmm sm^mm<o v?** * rmmiz&^x , 

i©f It, Jb IB * ^ f 5/^<Dfl;^-iy^r y * * fcT — K^rBf^* 
10 \z.m<1rZb&fc > *:<Dfrt£l1r > ± IB v is XiR <9 flSSfl ^/ U W # 
aft, iEv^^^U?^©^^^^^^^^^^, ^H^r^ 

12. it^<z)isH^ 6 genua*©* mmMmmfc&^x , 
±iam^^ * y * * if — KSffl^/fiai^^^te. -tlB* ^ taj? 

iOJit, _hl5«^iX^ k°— KSrBf^S 

fc ii< *** 5 t , ^O^fc'ttv -LIB Is l/XWL <0 ffi.mfe/Mm^ 

20 13. ft^©^il lSlciai^f^^^^f 7^f t*3 

Ji|BMa!l^/'fiJ#^S»> 



30 



WO 03/105467 



PCT/JP03/07285 



15. it©^lf 3 ^^iBife^lf 3«*gl«K:*5V^. 



31 



WO 03/105467 




PCT/JP03/07285 



FIG. 2 




2/5 



WO 03/105467 



PCT/JP03/07285 



FIG. 3 



C 



tin 6b 



ST-1 



R. G. B£51"]^U 



i 



ST-2 



AGC^>£@^U 

i^LsFfii^i^yiiit 

*«#0>«$HfcR'G'B' 



I 



ST-3 



<&H2HitR. G s B&tf 
R'G'B'£SC:LT5£(cr) 



c 



I 



R 
105 



G 

205 



1/500 (|3>) 



B 

57.5 

y X57x 



5. 6 



W77A 



R' 
125 



G' 
230 



B 

72.5 



i/i ooo ($3>) 



Ffil : 4. O 
X572 x 



(R-x) : (G-x) : (B-x) 
(R'-2x):(G'-2x): 

(B'-2x) / 

(or) 



3/5 



WO 03/105467 




PCT/JP03/07285 



FIG. 4 



C 



ST-1 



I 



ST-2 



AGC^>£@£U 

AE£B5£U 
*«*0>a»«R'G'B' 



I 



ST-3 



R'G'B'£«C:LT:itU) 



c 



I 



R 
125 



G 

230 



1/500 (m 

72.5 Ffi:5 " 6 



R 
105 



G 

- 205 



22 



Z22Z 



57.5 



1 /250 (») 



Ffll : 8. 0 
X572 x 



(R-x) : (G-x) : (B-x) 

(R'-2x):(G'-2x): 

(B'-2x) 

(Of) 



4/5 



WO 03/105467 PCT/JP03/07285 



§i m n # <d n k 

10 stfe v >-x 

11 CCD 

12 m^mm 

13 8f$>IIIS& 

14 at t 

15 AE«*/1H»iai& 

16 awb m%/mmm& 

17 ^ ^ ^ 

18 

19 ia^^ 

20 ^ ^ T&mw& 

2 1 * ^ T*^{±JHIS& 



5/5 



INTERNATTO] 



EARCH REPORT 



Internal Application No. 

PCT/JP03/07285 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H04N5/335 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H04N5/335 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Toroku Jitsuyo Shinan Koho 1994-2003 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



P,A 



JP 2002-305689 A (Olympus Optical Co, 

18 October, 2002 (18.10.02), 

Full text; Figs. 1 to 7 
(Family: none) 



Ltd. ) , 



1-15 



| | Further documents are listed in the continuation of Box C. | | See patent family annex* 



* Special categories of cited documents; 

"A** document defining the general state of the art which is not 

considered to be of particular relevance 
"F* earlier document but published on or after the international filing 



U L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"CP document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
27 August , 2003 (27.08.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 

16 September, 2003 (16.09.03) 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



B^ffl®#^ PCT/JP03/07285 



a. &m<Dm-fz>&m<v£m mmmam d pc) ) 

Int. CI' H04N5/3 3 5 



mE*ft<*it&/mmt (hihmwhr (ipo ) 

Int. CI' H04N/335 



s^mmmm^m. 1922-1995^ 

B^m^mmmmm^n 1971-2003^ 

a*mmm%fm&m'£m 1996-200 3¥ 

B*Baft£U9*r3&Mft 1994-2003f 



XT*))-* 




i»5fc©®ffl©#-5§- 


PA 


JP 2002-305689 A(^U ^^Ste^XHtto*^ 
#:) 2 0 0 2. 1 0. 1 8, mi~7m 
U ) 


1-15 



%© 



r tj BSSffiffiBxraM:feBmK<2^£;ftfc:fcite;fco-c 
a****-*-* *>©-?«:*<, ftmommutmrn 

tyj #{^gBS©fcS5:^-efeoT, s«^iftfe©i« 
r&j n-/N'fvh7r5y-s:i 



2 7.08.03 




B#H#£F/r (ISA/JP) 
100-8915 


mm#^- 03-3581-1101 P 


5P 


3 13 7 


■J* 3 5 0 2 



iS;PCT/ISA/2 10 2^) (1 998^7^) 



